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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the speedometer for bicycles which detects and displays the 

travel speed at the time of transit of a bicycle. 

[0002] 

[Description of the Prior Art] 

As a speedometer of the conventional bicycle, as a means to detect the rotational 
frequency of a wheel, one magnet was usually attached in the wheel which is body of 
revolution, and a reed switch and sensors, such as a hall device, were attached in the 
front- fork section which is a quiescence object, it fixed to it, and the detection value by 
this sensor was displayed as a transit speed. As a power source, there are some which 
used together the cell, or a cell and a solar battery. Moreover, there is also an analog type 
[ guide-type / which combined the flexible wire with the gear unit which hooks on the 
spoke of a wheel and detects an engine speed as mechanical ] thing. 
[0003] 

[Problem(s) to be Solved by the Device] 

There were the following troubles in the above conventional techniques. That is, there are 
many components mark, there is a possibility that the frequency of failure may become 
high, upwards, since the installation direction of a sensor, installation distance, etc. need 
to be adjusted, what attaches the sensor for rotational frequency detection in a wheel and 
a front fork has the bad accuracy of measurement, and adjustment is troublesome [ what 
]. Moreover, that to which the conventional thing is using the cell as the power source in 
the top whose visibility is not [ an analog display and digital display ] good has 
troublesome exchange of a cell. Furthermore, some which are using the magnet had the 
trouble that speed detection precision and responsibility were bad, and a mechanical thing 
tends to break down upwards and had the trouble that the accuracy of measurement was 
also bad. 
[0004] 

[Means for Solving the Problem] 

This design is a thing aiming at offering the speedometer which solved the above- 
mentioned technical problem advantageously. The speedometer for bicycles of this 
design In the speedometer used for a bicycle equipped with the AC generator which 
supplies to a floodlight the alternating current power generated using the rotator for a 
generation of electrical energy which was built in the hub of a wheel and connected with 
the hub The waveform shaping circuit which operates orthopedically the wave of the 
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alternating current power which said AC generator outputs to pulse shape, Counting of 
the number of pulse waves per unit time amount is carried out from the signal of the 
pulse wave which said waveform shaping circuit operated orthopedically. The travel- 
speed detecting element which asks for the travel speed of said bicycle based on the 
number of pulse waves, It is characterized by having the display which displays the travel 
speed for which said travel-speed detecting element asked, and the rectifier circuit which 
rectifies the alternating current power which said AC generator outputs, and supplies the 
power to said waveform shaping circuit, said travel-speed detecting element, and said 
display as a power source. 
[0005] 

In addition, in this design, said display may have the light emitting diode which carries 
out the analog display of said travel speed, or may have the analog display or the liquid 
crystal display which carries out digital display for said travel speed. 
Moreover, the analog display or digital display of said travel speed may be made to 
perform to said display alternatively in this design based on the light emitting diode with 
which said display carries out the analog display of said travel speed, and the signal 
which it has an analog display or the liquid crystal display which carries out digital 
display for said travel speed, said speedometer is equipped with the selecting switch 
further for selection with an analog display and digital display, and said selecting switch 
outputs [ said travel-speed detecting element ]. 
[0006] 
[Function] 

If it is in this design, the wave of the alternating current power which the AC generator 
which supplies to a floodlight the alternating current power generated using the rotator 
for a generation of electrical energy with which the bicycle is already equipped, and 
which was built in the hub of a wheel and connected with the hub outputs A waveform 
shaping circuit operates orthopedically to pulse shape, and a travel-speed detecting 
element carries out counting of the number of pulse waves per unit time amount from the 
signal of the pulse wave which said waveform shaping circuit operated orthopedically. It 
asks for the travel speed of said bicycle based on the number of pulse waves, and the 
travel speed for which said travel-speed detecting element asked [ the display ] is 
displayed. 

Moreover, if it is in this design, a rectifier circuit rectifies the alternating current power 
which said AC generator outputs, and supplies the power to said waveform shaping 
circuit, said travel-speed detecting element, and said display as a power source. 
Therefore, according to this design, the following operation effectiveness is brought 
about. 

(1) Since the AC generator with which the bicycle is already equipped and which 
supplies alternating current power to a floodlight is used, installation of the magnet for 
travel-speed detection or a sensor is not needed specially, a speedometer can be 
manufactured cheaply and there is moreover no failure by breakage, a location gap, etc. 
of the magnet and sensor which are installed specially, failure hardly arises. 

(2) Since it asks for a travel speed from the pulse signal based on the alternating current 
power which the AC generator generated using the rotator for a generation of electrical 
energy which was built in the hub of a wheel and connected with the hub and the 
precision of a signal is high, a speed detection error becomes small, and moreover, since 
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it is a high-speed response, the rate at the time is detectable with high precision. 

(3) Since the waveform shaping circuit and travel-speed detecting element which 
constitute the speedometer of this design, a display, and a rectifier circuit operate 
electrically and a speedometer can be formed in a thin shape and a compact, a 
speedometer can be attached easily [ a legible location ]. 

(4) Since the alternating current power which an AC generator outputs is rectified and it 
considers as a power source, it is wide opened from the troublesomeness of a changing 
battery. 

[0007] 
[Example] 

Hereafter, the example of this design is explained about a drawing. Drawing 1 is the 
general drawing of the bicycle equipped with the speedometer of this design, and drawing 
2 is the explanatory view of the important section. 
[0008] 

As for one in drawing, the front wheel of a bicycle and 2 are hub built-in generators (for 
example, Japanese Patent Application No. No. 306433 [ one to ] etc.) with the light load 
at the time of the transit attached a front fork and 5 in the axle of a front wheel 1, and a 
frame and 3a attached [ a rear wheel and 3 ] 6 in the axle 5 as for whose head tube and 4. 
6a (refer to drawing 2 ) is a lead wire supplied to the floodlight which took out the 
alternating current power which the rotator and 6c which the hub and 6b become from a 
permanent magnet generated the step-up gear of the planet friction wheel type of the 
rotator 6b, and 6d a magneto coil and 6e generated, and was installed above the front 
wheel 1 . Moreover, it is the speedometer which attached 7 (refer to drawing 1 ) in the 
handlebar of a bicycle, and attached 8 in the handle 7. 
[0009] 

Drawing 3 is an example (the 1st example) of the electrical circuit of the speedometer for 
bicycles of this design. 

With a ****** block diagram, six in drawing is the above-mentioned generator, and 9 is 
a rectifier circuit which rectifies the alternating current power which is the output. 
Moreover, 10 is a rechargeable battery, and during transit of a bicycle, it charges with 
said generator 6 and it becomes the power source of the speedometer concerned during a 
halt. 1 1 is a waveform shaping circuit which operates the output wave (sine wave) of said 
generator 6 orthopedically to pulse shape, it connects with the circuit 1 1 and 12 is a 
counter (counter) which counts the wave number of the pulse wave operated 
orthopedically. 

Moreover, 13 in drawing is a timer linked to this counter 12, and 14 is an operation 
control section linked to a counter 12 and a timer 13. 15 is the memory linked to the 
operation control section 14, and 16 is the display selecting switch similarly connected to 
the operation control section 14, and it chooses digital display classes, such as a travel 
speed, the transit time, and mileage. 

And 1 7 in drawing is the display control section linked to the operation control section 
14, and 18 is the digital liquid crystal display section (LCD) linked to the display control 
section 17, and displays a travel speed, the transit time, mileage, etc. Moreover, 19 is the 
analog display (LED) similarly connected to the display control section 17. 
[0010] 

Drawing 4 shows the 2nd example of the electrical circuit of the speedometer for bicycles 



of this design, similarly drawing 5 is the 3rd example and the same sign as the account 

sign of drawing Nakamae shows an equivalent thing. 

[0011] 

That is, in the 2nd example of drawing 4 , the LED driver 20 which is the drive circuit of 
a light emitting diode is connected to a counter 12, and the LED analog display 19 is 
connected to this LED driver 20. In addition, the LED driver 20 is the amplifier of the 
output for driving a light emitting diode, and a PNP transistor etc. is used for it. 
[0012] 

Moreover, in the 3rd example of drawing 5 , instead of the display selecting switch 16 of 
the 1st example of drawing 3 , the start/stop switches 22, such as the mode changeover 
switch 2 1 and mileage measurement, are connected, and only the LCD digital liquid 
crystal display section 18 is connected to the display control section 17. 
[0013] 

Moreover, drawing 6 - drawing 8 show the various form of the speedometer 8 attached in 
a bicycle, 16 in drawing is a display selecting switch, 18 is the LCD digital liquid crystal 
display section, and, for the digital liquid crystal time stamp section and 18c, as for an 
LED analog display and 21, a digital liquid crystal addition distance display and 19 are [ 
1 8a / a digital liquid crystal rate display and 1 8b / a mode changeover switch and 22 ] 
start/stop switches. 
[0014] 

Next, an operation of the speedometer for bicycles of this design constituted as 
mentioned above is explained. 

Example 1 Since the wave-like several ball frequency of the output of the generator 6 
concerned changes in proportion to a wheel rotational frequency (per unit time amount 
rotational frequency), i.e., a travel speed, while this generator 6 serves as power sources, 
such as each circuit section, and an operation control section, a display, since power is 
obtain with a generator 6 at the time of transit, a travel speed becomes detectable by use 
change of this frequency. 

Therefore, this speedometer will become that neither a special magnet nor a sensor needs 
to be installed. 

4 

Since the wave of the generator 6 concerned is irregular, it operates orthopedically in the 
shape of a pulse wave by the waveform shaping circuit 1 1 so that a wave-like number can 
be counted with high precision (counting). The wave orthopedically operated in the shape 
of a pulse wave is memorized and saved, and is used for memory 15 at the display of the 
transit time, addition distance, etc. while it is counted correctly and data processing is 
carried out by the operation control section 14 with a counter 12. A rechargeable battery 
10 is always charged through a rectifier circuit 9 with a generator 6 during transit. The 
rechargeable battery 10 concerned is used as a power source at the time of a bicycle halt. 
A travel speed, the transit time, and mileage are displayed on the LCD digital liquid 
crystal display section 18 by the display control section 17 and the display selecting 
switch 16. The LED analog display 19 serves as a display only at the time of transit. 
Since the speedometer concerned operates electrically, visibility is good, is a thin shape 
and can make it a lightweight configuration. 

According to this design, a high precision output is obtained by the above configuration. 
Namely, the hub built-in generator 6 so that a generation of electrical energy of power 
required for lighting of a floodlight may be possible, since it has the rotator for a 



generation of electrical energy which consists of a permanent magnet which was built in 
the hub of a front wheel and was generally connected with the hub Since it is carrying out 
whether two or more number of permanent magnets is formed, or 6d of rotators is 
accelerated by step-up gear 6c like this example The frequency of the pulse signal based 
on the frequency of the output power, as a result its output power becomes high. And 
since the rotator for a generation of electrical energy of a generator is built in the hub and 
rotation of a hub is certainly transmitted to the rotator for a generation of electrical 
energy, without being influenced by the weather, vibration, etc., while a speed detection 
error becomes small, the travel speed at the time becomes detectable with high degree of 
accuracy. The frequency of that output power in this example Since it is set also to 200Hz 
(at the time of 1 5 km/h transit), very highly precise speed detection becomes possible, 
and it is the abbreviation of the conventional speedometer. It becomes a 100 times as 
many high-speed response as this, and detection of the travel speed at that time is attained 
[ very with high precision and ]. [ especially ] In addition, it cannot be overemphasized as 
an analog-display means that liquid crystal (LCD) can be used instead of light emitting 
diode. 
[0015] 

Example 2 This is the speedometer of the configuration except the LCD digital liquid 
crystal display section 1 8, of an example 1 . That is, it is the configuration equipped with 
the LED driver 20 which drives the LED analog display 19 instead of operation control- 
section 14, memory 15, timer 13, display control section 17, display selecting-switch 16, 
and the LCD digital liquid crystal display section 1 8 of an example 1 . 
A configuration and an operation of generator 6, rectifier-circuit 9, rechargeable battery 
10, waveform shaping circuit 11, and a counter 12 are the same as an example 1, and are 
a speedometer only for analog displays by light emitting diode (LED). In addition, it 
cannot be overemphasized as a display means that liquid crystal (LCD) can be used 
instead of light emitting diode, either. 
[0016] 

Example 3 This is the speedometer of the configuration except the configuration of an 
example 1 to the LED analog display 19. That is, display selecting-switch 16 and the 
LED analog display 19 of an example 1 are lost, and it has the function which carries out 
digital display of a travel speed, mileage, the time of day, etc. A configuration and an 
operation of generator 6, rectifier-circuit 9, rechargeable battery 10, waveform shaping 
circuit 11, counter 12, timer 13, operation control-section 14, and memory 15 are almost 
the same as an example 1', and are a speedometer only for digital display by liquid crystal 
(LCD). 
[0017] 

[Effect of the Device] 

According to this design, the following effectiveness is acquired in this way. 

(1) Since the magnet or sensor for travel-speed detection are not needed specially, a 
speedometer can be manufactured cheaply and, moreover, failure hardly arises. 

(2) Since it is a high precision output, a speed detection error becomes small, and since it 
is moreover a high-speed response, the rate at the time is detectable with high precision. 

(3) Since it can form in a thin shape and a compact, a speedometer can be attached easily 
[ a legible location ]. 

(4) It is wide opened from the troublesomeness of a changing battery. 



[Translation done.] 
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